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CASE REPORTSNeonatal double switch for congenitally corrected transposition with
Ebstein anomaly and bilateral superior venae cavaeVinod A. Sebastian, MD,a Andrea Cooley, DO,a Claudio Ramaciotti, MD,b
Kristine J. Guleserian, MD,a and Joseph M. Forbess, MD,a Dallas, TexCongenitally corrected transposition of the great arteries
(ccTGA) is a complex cardiac defect with discordant
atrioventricular and ventriculoarterial connections.
Anatomic correction with the double switch procedure is
traditionally done beyond the neonatal period. For pa-
tients in whom the morphologically left ventricle (LV)
has been exposed to lower pulmonary artery (PA) pres-
sure, the LV must be ‘‘retrained’’ with PA banding to
increase LV afterload. Surgical retraining only improves
LV systolic function, however, potentially at the expense
of impairing diastolic function and promotion of patho-
logic ventricular mass.1 In addition, initial PA banding
may negatively affect eventual anatomic repair of ccTGA
as a result of branch PA distortion, pulmonary root distor-
tion with the potential for neoaortic valve dysfunction,
and the not infrequent need for band adjustment proce-
dures. Theoretically, a neonatal double switch could elim-
inate both the surgical morbidity of PA banding and the
deleterious functional consequences from LV retraining.
We describe the surgical management of a neonate with
ccTGA, Ebstein anomaly of the tricuspid valve, and bilat-
eral superior vena cavae.CLINICAL SUMMARY
A 3.4-kg term male neonate was brought to us after a
fetal diagnosis of ccTGA {S,L,L} with Ebstein anomaly
of the tricuspid valve. Echocardiography showed mild
tricuspid regurgitation and bilateral superior vena cava.
The left superior vena cava drained into an intact coronary
sinus. We performed a double switch (Senning and arterial
switch procedure) at 5 days of age by means of a
completely autologous tissue–based technique for atrial
inversion. The coronary sinus was unroofed and both the
roof of the coronary sinus and the septum primum flap
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The Journal of Thoracic and Carvenous pathway (Figure 1, A and B). The right atrial free
wall was used to complete the anterior wall of the systemic
venous pathway to the tricuspid valve (Figure 1, C), and an
in situ pericardial flap (Figure 1, D) was used to complete
and augment the pulmonary venous pathway from a
right-sided pulmonary venotomy to the mitral valve. The
arterial switch was performed in the usual fashion; howev-
er, the neopulmonary artery anastomosis was performed
onto the left PA because of the leftward position of the
aorta (neopulmonary artery). The aortic crossclamp time
was 132 minutes, and total cardiopulmonary bypass time
was 182 minutes. The patient underwent delayed sternal
closure on postoperative day 1. He was reintubated on
postoperative day 3 and chest fluoroscopy showed right
diaphragm paralysis, so he underwent right diaphragmatic
plication. The total duration of mechanical ventilation was
10 days, intensive care unit stay was 22 days, and total hos-
pital stay was 30 days. Echocardiography at 2 months of
age showed no Senning obstruction, normal semilunar
and atrioventricular valve function, and normal biventricu-
lar function.DISCUSSION
The neonatal double switch for ccTGA with intact
ventricular septum results in anatomic correction, with sub-
sequent physiologic hyperplasia and hypertrophy of the
growing morphologic LV. The traditional approach, with a
delayed double switch, requires additional surgical proce-
dures to ‘‘retrain’’ the LV. Delays in anatomic correction
can lead to tricuspid regurgitation and right ventricular
dysfunction, both of which are a risk factor for mortality.2
Even in neonates with symptoms, palliative PA bands
or systemic-PA shunts are performed, thus delaying
definitive repair and subjecting patients to significant
morbidity and mortality. PA banding before arterial switch
in D-transposition, for example, has been associated with
delayed aortic root dilation and neoaortic regurgitation.3
Historically, the neonatal Senning operation for
D-transposition of the great arteries has been associated
with good short-term and midterm survivals.4 We considered
that the addition of this procedure to an arterial switch in an
unoperated mediastinum was a reasonable proposition. In
addition, wewere encouraged to perform the neonatal double
switch in this patient by the presence of Ebstein anomaly and
the potential morbidity that can result for patients with
ccTGAwho have this additional abnormality. Early transitiondiovascular Surgery c Volume 148, Number 6 e241
FIGURE 1. Technique of neonatal double switch. A, The coronary sinus is unroofed. B, The coronary sinus roof and mobilized septum primum flap are
used to make the posterior wall of the systemic venous baffle. C, The right atrial free wall is used to complete the systemic venous baffle to the tricuspid
valve. D, In situ pericardium is used to baffle the pulmonary venous blood from the right pulmonary venotomy to the mitral valve. SVC, Superior vena cava;
ASD, atrial septal defect; LSVC, left superior vena cava; MV, mitral valve; IVC, inferior vena cava.
Case Reportsof this valve to a subpulmonary inlet function, and away from
systemic pressure, could be beneficial.
Development of LV dysfunction, arrhythmias, and
neoaortic insufficiency have all been reported after
anatomic repair of ccTGA. We propose that LV and
neoaortic valve function may be preserved with a neonatal
anatomic correction.
CONCLUSIONS
The neonatal double switch procedure can be safely
accomplished, even in a complex variant associated with
bilateral venae cavae and Ebstein anomaly. Our technique
of fully autologous tissue–based repair allows for growth
potential of the atrial baffles. The neonatal double switch
has previously been reported only in neonates with symp-
toms.5 With increasing surgical experience, however,e242 The Journal of Thoracic and Cardiovascular Surneonatal anatomic repair may be applicable to a wider num-
ber of patients with ccTGA.References
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